The objective of the following study is to assess the quality-of-life (QOL) in children with asthma using the mini pediatric asthma quality-of-life questionnaire (mini PAQLQ) with treatment and from the caregiver's point of view using the pediatric asthma caregivers quality-of-life questionnaire (PACQLQ). Materials and Methods: Of the 75 children with asthma in the age group from 7 to 17 years of age, 69 were included in the study. The QOL was assessed using the mini PAQLQ and PACQLQ. An asthma clinical severity score was also used to assess the clinical condition simultaneously. Results: On treatment, there was a significant change in the activity and symptom category of the mini PAQLQ (P < 0.001), but there was no significant change in the emotional domain of the mini PAQLQ even after medical intervention (P = 0.563). This indicates that although the activity level of children improved with significant symptomatic improvement, these children did not recover emotionally from the impact of the disease with medical intervention. There was a significant change noted in both the activity and emotional domain of the PACQLQ with treatment. Conclusions: Although the children improved clinically with treatment there was no significant change in the emotional domain of mini PAQLQ. Inspite of there being a positive change in the groups after intervention, no statistically significant change was noted in the PAQLQ scores. Management of a child with asthma should not only include medical intervention but also psychological support and counseling.
INTRODUCTION
Asthma is a problem worldwide, with an estimated 300 million affected individuals and is the most common chronic disease in childhood, with prevalence of 10-30%. [1] original article Quality-of-life (QOL) is defined by the individual and depends on many factors such as life-style, past experiences, hopes for the future, dreams and ambitions. QOL for a child with asthma has been defined as the measure of emotions, asthma severity/symptoms, missed school days, activity limitations and visits to the emergency department. Several studies of children with asthma have indicated that the child's QOL reports may differ from those of their parents. Regardless of the definition of QOL and despite differences in definitions between rural and urban families, most studies indicate that children with asthma and their families experience significant impairment in QOL. [1] Children with very severe asthma tend to have worse QOL than children with milder disease. However recent research has shown that QOL does not correlate closely with asthma control and is a very distinct component of overall asthma health status. [2] [3] [4] Our concern nowadays is to allow the asthmatic patients to lead a better life and improve their QOL. As there is a paucity of data on QOL of asthma patients in India, a prospective study was undertaken.
Objectives
To assess the QOL in children with asthma using the mini pediatric asthma quality-of-life questionnaire (mini PAQLQ) with treatment and from the caregiver's point of view using the pediatric asthma caregivers quality-of-life questionnaire (PACQLQ).
MATERIALS AND METHODS
This study was conducted in the Department of Pediatrics of the Amrita Institute of Medical Sciences and Research Centre, Kochi over a period of 1 year.
The children included in the study were those attending the outpatient Department of Pediatrics of our hospital in the age group 7-17 years in whom a diagnosis of asthma was made as per global initiative for asthma (GINA) 2008 guidelines and those parents and children diagnosed as asthma who could read and answer the questionnaire in English (mini PAQLQ and PACQLQ). These are QOL questionnaires developed by Juniper et al. who are pioneers in formulating the different PAQLQ. Mini PAQLQ has 13 questions with 3 domains (activity limitation, symptoms and emotion) and the PACQLQ has 13 questions with 2 domains (activity limitation and emotion). [5] [6] [7] [8] [9] [10] Children with asthma on systemic steroid therapy in the last 2 weeks, those with chronic systemic illness other than asthma, recurrent chest infections needing treatment with antibiotics and those who refused to participate their children in the study were excluded from the study. [10] An informed consent was obtained from the caregivers of the patients before the start of the study. A detailed history, clinical examination and relevant investigations were done to rule out any infective focus. These children were classified into various types of asthma as per the GINA 2008 guidelines. Asthma clinical severity (ACS) scoring was also done at presentation. The children and their caregivers were asked to answer the self-administered mini PAQLQ and PACQLQ at the first visit.
An ACS score which included evaluation of symptoms and signs of asthma with peak expiratory flow rate (PEFR) was documented. The ACS score was adapted from the original study by Juniper et al. [6] The score included the presence of night-time symptoms, presence of day-time symptoms, use of inhaled β-2 agonists more than twice a day, daily activity limitation, presence of expectoration and peak flow meter recordings below 80% of the predicted value as per the normogram for South Indian Children developed by Swaminathan et al. [11, 12] The desired medical intervention for the asthma was given as per the GINA Guidelines 2008. All patients in the study were reviewed after 4 weeks. During the follow-up identical questionnaires along with the ACS scores and the PEFR were reassessed. On follow-up patients were assessed in terms of their clinical stability. They were subdivided into four groups based on the change in status in the 2 nd visit. Group 1 (n-16) consisted of those who remained in the mild category, Group 2 (n-10) consisted of those who remained in the moderate/severe category, Group 3 (n-41) consisted of those who changed from the moderate/severe to the mild category and Group 4 (n-2) were those who changed from the mild to the moderate/severe category. As Group 4 consisted of just two patients, it was not included in the analysis.
Sample size
No study comparing the QOL scores with respect to the ACS score could be located in literature, hence this will be a pilot study.
Statistical analysis
1. Mean and standard deviation of QOL scores were computed with respect to ACS score group (mild/ moderate/severe) at pre-drug and post-drug stages. 2. Mean and standard deviation of QOL scores were also computed at pre-and post-drug stages for stable and the unstable group separately. 3. To test the statistical significance of the difference in QOL scores between pre-and post-periods for the total sample and also with respect to stable and unstable groups, Student's t-test was applied. 4. To test the statistical significance of the change in QOL scores from the pre-to post-periods, paired t-test was done. 5. To test the statistical difference of the differences in the mean PAQLQ and PACQLQ scores at the follow-up period, analysis of co-variance was applied, after taking into consideration the differences in the pre-volumes among the 3 groups.
Approval for the study was obtained from the ethical committee of the home institution. Permission was also obtained for using the original mini PAQLQ and the PACQLQ in our study.
RESULTS
Out of the total of 69 cases, 66.7% (46) of the cases were in the age group 7-12 years and 33.33% (23) were in the age groups of 13-17 years of age. Of the total number of cases, 78% (54) were boys and the rest 22% (15) were girls. The mean age of children in the study group was 11.31 years with a standard deviation of 2.65. Children with asthma were classified into various types as per the GINA 2008 guidelines. Mild intermittent asthma was seen in 13.04% (9) cases. Mild persistent type of asthma was seen in 33.33% (23) cases and 53.62% (37) were classified as moderate persistent type of asthma. No cases of severe persistent asthma were present in our study.
Based on the asthma severity scores (ASS), the children were classified as mild or moderate/severe at each visit separately [ Table 1 ]. Further subdivisions in classification were done based on the change of category after 4 weeks of treatment, i.e. stable (those remaining in the same clinical severity group) and unstable (those who changed groups, turning from mild into moderate/severe or vice versa). As per the ACS score, assessed before and after treatment, the majority of cases 62.3% (43) changed their stability and were in the unstable group and 37.6% (26) were in the stable group.
The mean ACS scores [ Table 2 ] showed a statistically significant change (P < 0.001) after 4 weeks of treatment indicating an objective improvement in the clinical status of the child with treatment.
Statistically significant increase in the activity limitation and the symptom category of the mini PAQLQ (P < 0.001) after treatment was noted. There was also a significant change in the mean grand total scores showing an overall improvement in the child's condition with medical intervention. However, no statistically significant change was noted in the emotional domain of the mini PAQLQ even after medical intervention as noted in Table 3 . This indicates that although the activity level of children improved with significant symptomatic improvement, the child did not recover emotionally from the impact of the disease with medical intervention.
On statistical analysis of the QOL from the caregiver's point of view, significant change (P < 0.001) was noted in the mean scores of both the activity and emotion domains of PACQLQ with treatment [ Table 3 ]. The Mean of the grand mean total of PACQLQ also showed a significant statistical change.
Although the parents in our study perceived that the child showed improvement both in activity and emotional aspects with treatment, on statistical analysis of mini PAQLQ, the children did not recover emotionally from the impact of disease with treatment. Thus in the present study, parents were not able to understand the psychological effects of asthma on their children.
The patients were subdivided into three categories and further analyzed. There was improvement seen in the mean PAQLQ Activity limitation and symptom domains in all the groups as shown in Table 4 . However, there was deterioration seen in the scores of the mean PAQLQ Emotion domain in the Groups 1 and 3. There was no significant improvement noted in the Group 2 in the emotion domain of the PAQLQ. In the analysis of the PACQLQ within the groups, there was an improvement in the scores in all the three groups. It was noted that after applying the analysis of co-variance, it was noted that there was a significant change noted in the post-values in the mean scores of the PAQLQ emotion domain between the Groups 1 and 2 and among the Groups 2 and 3. In the analysis of the PACQLQ domains between the three groups, it was observed that there was no statistically significant change observed among them. Thus even after a positive change after treatment in terms of a change in the groups, there was no significant change in the PAQLQ and the PACQLQ scores.
The caregivers were not able to analyze the emotional deterioration that their children were subjected to in spite of the positive outcome in the symptoms and the activity as noted by both the child and the caregiver. which was similar to our study group. [13, 14] In a study from Postgraduate Institute of Medical Education and Research, Chandigarh (PGIC), 85% of children in the study had moderate persistent asthma. [14] In the Brazilian study moderate persistent type of asthma accounted for 67.8%. [13] In the study from Turkey majority of cases (81.6%) belonged to the mild intermittent category. [15] In our study, the mini PAQLQ version of Juniper's QOL Questionnaire was used for assessment of QOL. Juniper in a study on PAQLQ(S) in 1998 showed that mini PAQLQ is a valid and reliable instrument for measuring QOL in children. They also found that the mini PAQLQ is easier to administer and complete and suitable for use in clinical practice. [10] PACQLQ was devised by Juniper et al. in 1996. The original study included 52 caregivers. The original PACQLQ contained 13 questions. The activity domain had 4 and the emotion domain had 9 questions. The study showed a statistically significant change (P -0.001) in the emotion and symptom domains and the total overall QOL. [9] These findings were similar to the findings of our study.
Walker et al. in a study from Baltimore USA, found there was no association between parent and child's total QOL scores. The mean parental total QOL scores were higher at baseline and follow-up than those of the children. [16, 17] At follow-up, a statistically significant relationship was found between the child's asthma severity level and the parents/caregivers emotion quality of life (EQOL) subscale (P = 0.009) and the parent/caregiver activity quality of life (AQOL) subscale (P = 0.03). There was evidence that children's perceptions differ from their parents' judgment.
There is paucity of published data on the QOL from a parent's perspective from India. In the original study devised by Juniper et al. in 1996, the questionnaire had 23 questions with 3 domains (activity limitation, symptoms and emotional function). Children were defined as asthma as per the American Thoracic Society guidelines. [6] The study included four visits over a period of 9 weeks. A statistically significant change was noted in the activity limitation, symptom domains and the overall PAQLQ scores in the unstable category. The scores of the emotion domain were not statistically significant in the unstable domain. [6] In the stable category, there was statistically moderate significance in all the domains and the overall scores. Juniper et al. also found moderate correlations between changes in questionnaire score and the asthma clinical control. [6] The Brazilian study which used the adapted-PAQLQ for assessing the QOL in children found statistically no change in the emotion domain of the children in the stable category after two visits. [13] There was statistically significant change in the emotion domain in the unstable category. [13] They also observed no statistically significant change in the activity and symptom category of the stable category. However, in the unstable category, the symptom, emotion and the activity domain recorded statistically significant change in scores. In our study, there was stronger negative correlation in the stable category than in the unstable category. In a study by Walker Note (A): Group 1 (n=16) -those who remained in the mild category, Group 2 (n=10) -those who remained in the moderate/severe category, Group 3 (n=41) -those who changed from the moderate/severe to the mild category. Note (B): Post values on an average were compared between Groups 1 and 2, 1 and 3 and 2 and 3 applying analysis of co-variance since their pre-values among these groups were statistically significant. PAQLQ -Pediatric asthma quality of life questionnaire, PACQLQ -Pediatric asthma caregivers quality of life questionnaire, SD -Standard deviation et al. from Baltimore, USA, the PAQLQ with 23 questions was used. [1] There was a trend toward a statistically significant relationship between asthma severity and the child's EQOL subscale. No significant relationship was seen between asthma severity and the child's AQOL subscale. [1] A study by Mussaffi et al. from Israel compared directly the PAQLQ and the PACQLQ with a sample size of 147. [18] He reported that the PAQLQ showed a severe impact of asthma on both the activity limitation and emotional domains. Parent's mean emotional score was significantly lower than that of the children, whereas the children's mean activity limitation score was significantly lower than that of the parents. Our study did not compare the PAQLQ and the PACQLQ directly. [18] In a study by Okelo et al., the child health and illness profile-adolescent edition (CHIP-AE) was used to assess emotional QOL which is an adapted version of Juniper's PAQLQ to study the relationship of pediatric asthma control score and emotional QOL. They found a significant change in the overall scores using the PAQLQ. [19] The study also showed that within the domains that the change in the emotion domain had only statistically moderate significance. The self-esteem component of the CHIP-AE did not show any statistically significant change. In our study, there was no statistical change in the emotion domain of the mini PAQLQ after two visits in spite of medical intervention. A study to assess the QOL was done by Singh et al. at the Postgraduate PGIC. The QOL tool used by the PGIC was an indigenously developed, pre-tested, disease specific and culturally appropriate questionnaire for Indian children with bronchial asthma. This study has shown that improvement in QOL score with treatment compared well with improvement in objective measures of pulmonary function. In their study, improvement in symptom scores lagged behind improvement in QOL score and pulmonary functions, although the overall change was greater. [14] The author concluded that this indirectly indicates the efficacy of QOL score for measurement of clinical status. None of the studies reported in literature had observed for the change in the QOL within the groups over a period of the subsequent visits. In our study, on statistical analysis of data from mini PAQLQ questionnaire, it was seen that children with asthma had psychological problems, which persisted inspite of medical intervention. It is also interesting to note that parents in the study were not able to understand the psychological effects of asthma in their children. This stresses the importance of providing psychological support and counseling in the long term management of asthma. [20] [21] [22] [23] 
CONCLUSIONS
It is important to assess QOL in children with asthma. Mini PAQLQ is a simple quick, easy to understand questionnaire and can be used for assessment of QOL in children with asthma. In the present study, there was statistically significant change in activity, symptom and grand total scores of mini PAQLQ in children with asthma after medical intervention on follow-up. ACS scores showed statistically significant change with medical intervention on follow-up. Although the children improved clinically with treatment there was no significant change in the emotional domain of mini PAQLQ on follow-up. Parents in the study failed to understand the psychological effects of asthma in their children. The application of the analysis of co-variance among the three groups in the PAQLQ showed a change only in the scores of the mean PAQLQ in the emotion domain. No significant change was noted in the PACQLQ scores. Thus a change of the asthma severity from moderate/severe asthma to the mild category or for those who remained in the mild and moderate/severe categories, did not show any significant change on the PACQLQ scores. Management of a child with asthma should not only include medical intervention but also psychological support and counseling. The participation of a psychologist or counselor in the long term management of asthma in childhood should be made mandatory. Further studies are needed to evaluate in detail the various psychological problems in children with asthma. QOL questionnaire in the local languages needs to be developed and validated.
